Introduction 144 plant height (PHT TRML ), as measured from the ground to the tip of the tassel, were numerically 145 greater (irrigated: 62 ± 3%; non-irrigated: 52 ± 3), but not statistically (α=0.05) different from 146 across UAS genetic variance.
147 Sigmoidal modeling of UAS height estimates 148 The Weibull function, a sigmoidal growth function, modeled maize inbred temporal growth 149 (mean R 2 >0.99, RMSE ranging from 2.4 to 3.7 cm) across all populations and environment ( Fig   150 3 ). Significant differences in asymptote, the maximum height, were only found between 151 Tx740xNC356 (1.10 m) and LH82xLAMA (1.08 m) with a 2 cm difference in means under 152 irrigation. LH82 [44] is the earliest to flower and shortest of the inbred lines adaptable to these 153 environments and had among the lowest asymptote and inflection point, but moderate growth rate.
154
In comparison, PHT TMRL was significantly different across populations (1. 66 188 The growth rate parameter, influencing the steepness of the Weibull curve, significantly differed 189 (α=0.05) in its means across the populations in both environments (Irrigated: 6.9, 7.6, and 8.2;
190 Non-irrigated: 6.3, 6.5, and 6.8 223 Weibull curve as phenotypes identified 13, 9, and 12 significant marker associations with the 224 asymptote, growth rate, and inflection point, respectively (S5 Table) . Asymptote QTLs explained 225 genetic variation ranging from 3.4% to 14.3% with additive effects ranging from 2 to 5 cm, 226 consistent with PHTTRML. High correlations between asymptote and PHTTRML indicated that 227 similar QTL would likely be detected using both traits. Two PHTTRML QTLs, q1_172
228 LH82xLAMA (irrigated) and q1_176 Tx740xNC356 (non-irrigated), co-localized with an 229 asymptote QTL, q1_173 of LH82xLAMA (irrigated) ( Fig 5; S3 Table) . Additional co-230 localizations were found between q6_67 Tx740xNC356 (irrigated) asymptote and q6_62 231 Ki3xNC356 (irrigated) PHTTRML, as well as, q8_10 LH82xLAMA (non-irrigated) asymptote 232 with q8_14 Ki3xNC356 (irrigated) PHTTRML and q8_12 Ki3xNC356 (non-irrigated) 233 PHTTRML.
234
The seven growth rate QTL each explained 5.6 to 15% of the genotypic variance with 235 additive effects ranging from 0.2 to 0.3 DAS -1 (S5 Table) . Inflection point QTL each explained 4.3 236 to 13% of the genotypic variance with additive effects ranging from 0.2 to 0.5 d (S5 Table) .
237 Irrigated Ki3xNC356 trial q4_61 and irrigated LH82xLAMA q1_173/q1_176 were associated 238 with inflection point and asymptote, while non-irrigated LH82xLAMA q10_20 was associated 239 with inflection point and growth rate (S5 Table) . The co-localization of QTL associated with 240 multiple parameters of the sigmoidal growth function indicated these regions more than others 
289
Identified QTLs demonstrated dynamic trends in additive phenotypic effects (Fig 6, right 290 side). In general, these results show that the additive effects found at the peak significance DAS 302 q2_55). Some QTL effects (Fig 6b q6_0) also appeared to lose their association throughout 303 season, however it is likely due to their effects statistically being diluted by new QTL that 304 become significant (Fig 6b q6_67) . While most individual QTL maintained their directional 305 effect (Fig 6a; q5_119 and q6_75 
